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(54) Method and means for using additional cards in a mobile station 



(57) A mobile station (MS) that comprises an 

interface card slot (SLOT) to which it is possible to 
connect either an MMC-card or a small SlM-card, To 
connect the smalt interface card a separate adapter the 
size of an MMC-card is used, or, in addition to the 
first contact pins meant for use of an MMC-card, second 
contact pins meant for use of a SlM-card are arranged 
to -the interface card slot. The operating voltage of 
the interface card Is selected to fit the currently 
used interface card. In some embodiments of the present 
invention at least partially shared contact pins, which 
have been multiplexed, are being used to connect MMC- 
and SIM-cards. 




SLOT 



1^ 

CO 



D. 
LU 



EP 1037159 -1- 



Description 



EP 1 037 159 A2 



[00011 The present invention relates to connecting electronic interface cards into a mobile station. 

[0002] Nowadays, in mobile stations, to identify the subscriber it is common to use an interface card SIM 

5 (Subscriber Identification Module), which also usually contains non-volatile memory to store e.g. phone numbers. SIM- 
card comes in two standardised sizes, of which the smaller SIM-card is about 25 mm long, 14 mm wide and less than 1 
mm thick, and its surface contains conductive surfaces arranged in a certain way. A mobile station using a SIM card 
has e.g. spring-loaded contact pins that form an electric contact with necessary contact surfaces and by using which 
the mobile station can electrically transmit information to the SIM-card and l)ack to its own memory. A SIM-card 
comprises a control unit (CPU, Central Processing Unit), program memory (ROM, Read Only Memory), data memory 

10 suitable for long term storage (EEPROM, Electrically Erasable Programmable Read Only Memory) and data memory 
suitable for runtime storage (RAM, Random Access Memory). Using the mobile station requires keying in a personal 
identification number stored in a SIM-module when using the phone, most usually when switching the mobile station 
on. The data memory of the SIM-module can be used to store also other user-specific data such as phone numbers or 
messages etc. 

[0003] Due to the rapid development of information technology, new mobile stations vw'll contain an increasing 
number of computer-like features. They need more and more so-called RAM-memory (Random Access Memory) to 
serve as working memory, and peripheral devices familiar from microcomputers possibly be also used in mobile 
stations. However, mobile stations are often required to be designed and manufactured so small and light that the 
user can transport them whenever he/she likes, e.g. in a belt pouch. In this case the solutions known from portable, 
microcomputers easily lead to too large a size and too high a weight for use, and that is why Nokia Mobile Phones 
Ltd. has brought out to market a new mobile phone model called Nokia 9110 Communicator, which combines a portable 
computer and a mobile station into a compact unit. This device is capable of using new multimedia cards (SanDisk 
MultiMediaCard) to increase the working memory of the device. Additionally programs or e.g. the own telephone 
catalogue of the firm can be stored on the multimedia card. Below the SanDisk multimedia card vy^ll be referred to 
vflth the abbreviation MMC-card. The length of MMC-card is 32 mm, width 24 mm and thickness 1,4 mm. For these 
cards the Nokia 9110 Communicator contains a separate interface card slot, where the MMC-card can be placed. 

25 [0004] In the future a second small SIM-card can be attached to mobile stations. With two SlM-cards the user can 
use the services of two different mobile communication networks. However, the second SIM-card requires its own 
interface card slot. If the mobile station also contains an interface card slot for an MMC-card, it will need three 
different interface card slots. Every interface card slot yet requires its own space and means for using the cards 
attached to it. In addition to different purpose, the physical measurements, grouping of contact surfaces and 
operating voltages of SIM- and MMC-cards are different. 

30 [0005] A connecting device with which different sizes of interface cards can be used is known from patent 
publication US 5,336,877. The publication presents an invention, where a small SIM-card is aligned with a separate 
adapter so that its contact surfaces connect with the contact pins meant for using larger interface cards. However 
the contacts have to be in the same order with respect to their purpose of use and their pitch has to be 
corresponding, even though it seems possible to connect a card that lacks a part of the contacts of the larger card 
into the device according to the publication. The purpose of the invention according to the publication is indeed to 
adapt two different types of phone cards to be used in the same phone. 

[0006] Now a mobile station has been invented, which mobile station comprises an interface card slot, which can 
be used to connect alternatively a small SIM-card or a Scandisk MMC-card to the mobile station.. The mobile station 
has means for physically and electrically adapting a small plug-in SIM-card known from the GSM to an interface card 
slot for and MMC-card and of the size of MMC-card's, in order to be used as a SIM-card when the MMC-card is not 
40 present in the interface card slot. Furthermore, the mobile station has means for making the mobile station use the 
SIM- or MMC-card currentiy present in the interface card slot in a way akin to the use of that card in said 
interface card slot. 

[0007] An interface-card slot of a mobile station, according to the present invention, comprises mechanical 
support for holding in place, during the normal use of the mobile station an at least partially inserted SIM- or MMC- 
card. Additionally, the mobile station comprises connecting means to connect the used contact surfaces of the 

45 current interface card with the mobile station's electronics controlling and using the interface card. Connecting 
means comprise at least contact devices corresponding to the grouping of an MMC-card's contact surfaces in order to 
connect an MMC-card and, in certain embodiments, a group of contact devices in order to connect a SlM-card's contact 
surfaces into the mobile station. In these embodiments part of or all SlM-card's contact surfaces can optionally be 
connected through contact devices meant for MMC-cards e.g. by using and adapter card changing SIM-card into the 
size of MMC card and comprising a group of contact surfaces conforming to the grouping of the contact surfaces of an 
MMC-card. In this case a mobile station also comprises means for identifying the current interface card in order to 
identify an operating voltage suitable to the current interface card and to route the connection of the contact 
surfaces of the interface card in such a way that the mobile station can use the interface card. An interface card 
slot according to a first embodiment of the present invention comprises separate contact pins for using SIM- and MMC- 
cards. A part of the contact pins of a mobile station's interface card slot according to a second embodiment of the 

2g present invention are common i.e. multiplexed. All of the contact pins of a mobile station's interface card slot 
according to a third embodiment of the present invention are common i.e. multiplexed and the contact surfaces of a 
SIM-card are made to correspond the grouping of the contact surfaces of an MMC-card by means of an adapter 
[0008] A mobile station according to a first embodiment of the present invention comprising 
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an interface card slot for using an MMC-multimediacard (SanDisk MMC-MultiMediaCard), which MMC-card 
comprises, on it's outer surface, a first group of grouped contact surfaces for data transfer and power supply; 

^ a first voltage supply to give a defined first voltage; 

a data transmission means for reading data from an MMC-card and for writing data on an MMC-card; 

and which interface card slot comprises: 

walls defining a first space receiving at least partially an MMC-card, and 

a first attaching means for attaching an MMC-card detachably to said space; 

a first connecting means for connecting a first voltage to a certain contact surface of an MMC-card; 

^5 a second connecting means for connecting the data transmission means to a certain contact surface of the 

MMC-card, is characterised in that the mobile station comprises: 



20 



a second attaching means for attaching a SIM-card to said first space, which SIM-card has a grouped second group 
of contact surfaces; 

a second voltage supply for giving a defined second voltage; 

a third connecting means for connecting said second voltage into a certain contact surface of the SIM-card; 

25 a fourth connecting means for connecting said data transmission means to a certain contact surface of the SIM- 

card. 



30 



[0009] A mobile station according to a second embodiment of the present invention is characterised In that the 
mobile station comprises 

an interface card slot for swappable interface cards of mechanically and electrically two types, for interface 
cards of a first and a second type, which interface cards have a certain size, use and contact surfaces grouped 
in a certain way according to their type, where the size, use and grouping of contact surfaces of these interface 
cards deviate from each other,. ^ 

a first contact device for making contact with the contact surface of an interface card of the first type, 

a second contact device for making contact with the contact surface of an interface card of the second type, 

a means for attaching an interface card of the first type detachably into the interface card slot, 

a means for attaching an interface card of the second type detachably into the interface card slot, and 

a means for indicating the type of the interface card to the mobile station based on the difference between the 
interface cards, in order to allow the mobile station to use the interface card attached to it. 



40 



45 



50 



55 



[0010] For a method according to the present invention, where the interface card slot of a mobile station is 
mechanically, and electrically adapted to fit two types of replaceable interface cards and the size and the grouping 
of contact surfaces of these interface cards deviates from each other, characterised in that 

an interface card of first or second type attaching to the Interface card slot, 

interface cards of the first type are connected to the mobile station by using a first group of contact devices, 

interface cards of the second type are connecting to the mobile station by using a second group of contact 
devices, and 

the type of the current interface card indicating to the mobile station so enabling the mobile station to use 
the interface card connecting it. 
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[0011] The invention explained in detail In the following with reference to the enclosed drawings, where 
figure 1a presents a small SIM-card and its contact surfaces and an MMC-card and its contact surfaces viewed 
from above; 

figure 1 b presents a block diagram of a mobile station according to the present invention; 
figure 1c presents the structure of a mobile station according to the present invention, viewed from the side;* 
figure 2a1 presents a group connector of an Interface card slot of a mobile station according to the first 

aspect of a first embodiment of the present Invention, viewed from above; 
figure 2a2 presents a group connector of an interface card slot of a mobile station according to the second 

aspect of a first embodiment of the present invention, viewed from above; 
figure 2b presents the group connector of an interface card slot of a mobile station according to a second 

embodiment of the present invention, viewed from above; 
figure 2c presents the group connector of an interface card slot of a mobile station according to a third 

embodiment of the present invention, viewed from above; 
figure 3a presents the group connector of figure 2a from below; 
figure 3b presents the group connector of figure 2b from below; 
y5 figure 3c presents the group connector of figure 2c from below; 

figure 4a presents the group connector of figure 2a from obliquely above; 
figure 4b presents the group connector of figure 2a from obliquely below; 
figure 5a presents the group connector of figure 2b from obliquely above; 
figure 5b presents the group connector, of figure 2b from obliquely below; 
figure 6a presents the group connector of figure 2c from obliquely above; 
20 figure 6b presents the group connector of figure 2c from obliquely below; 

figure 7a presents the connection of the group connector of figure 2a to an ASIC-circuit controlling it; 
figure 7b presents the connection of the group connector of figure 2b to an ASIC-circuit controlling it; 
figure 7c1 presents a first connection of the group connector of figure 2c to an ASIC-circuit controlling it; 
figure 7c2 presents one second connection of the group connector of figure 2c and the ASIC-circuit controlling it; 
figure 8 presents the connection of the adapter card of figure 3c; and 
25 figure 9 presents an interface card slot of a mobile station according to the present invention, enlarged and 
viewed from the side. 



[0012] Figure la presents a small SIM-card 1 and on it a grouping of contact surfaces according to ISO standard 
7816-2:1998 and an MCC-card 3 and grouping of its contact surfaces. On the SIM-card there are eight contact surfaces 
divided into two straight parallel rows each containing four contact surfaces with equal distances. All the seven 
contact surfaces of an MMC-card are in one straight row with equal distances. The contact surfaces of both cards in 
one row are divided with roughly the same pitch. The contact surfaces of a SIM-card are numbered consecutively with 
references i1...i8 a row and the contact surfaces of an MMC-card have been numbered consecutively with references 
M1...M7. The distance between the centre points of the contact surfaces of a SIM-card, 'or their pitch, is 2,54 mm 
and the corresponding gauge of the contact surfaces of an MMC-card is 2,5 cm. Therefore the contact surfaces of one 
row of a SIM-card can be connected with same contact pins that can be used to contact four out of seven contact 
surfaces of an MMC-card. Said ISO-standard defines the contact surfaces 4 and 8 of a SIM-card reserved for future 
use, and they do not necessarily have to be used. The uses for the contact surfaces of a SIM-card are presented in 
table I and the uses for the contact surfaces of an MMC-card are presented in table II. 



Table I 



40 



50 



The uses of the contact surfaces of a SIM-card 


Contact surface 


Use 


Abbreviation 


i1 


Supply Voltage 


Vcc 


i2 


Reset 


S1M_RST 


i3 


Clock Signal 


S1M_CLK 


14 


unused 




i5 


Ground 


GND 


16 


unused 




i7 


Data I/O 


SIM_DATA 


18 


unused 





Table II 



55 



The uses of the contact surfaces of an MMC-card 


Contact surface 


Use 


Abbreviation 


Ml 


Program Voltage 


Vpp 
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The uses of the contact surfaces of an MMC-card 


Contact surface 


Use 


Abbreviation 


M2 


Command Line 


MMC_CMD 


M3 


Supply Voltage Ground 


GND 


M4 


Supply Voltage 


Vcc 


M5 


Clock 


MMC_CLK 


M6 


Supply Voltage Ground 


GND 


M7 


Data Line 


MMC_DATA 



[0013] Figure lb presents as a block diagram the structure of a mobile station according to the present 
^5 Invention. The mobile station MS comprises a radio part RF and an aerial AER for sending and receiving radio 
messages and a processor pP for controlling the mobile station, a memory MEM for storing the operations program of 
the processor, an user interface Ul for operating the mobile station and a connection interface for connecting the 
interface card slot SLOT to the mobile station. In addition the mobile station comprises a voltage supply PWR, which 
supplies operating voltage to the interface card to be connected into the interface card slot through the connection 
interface. The voltage supply is preferably two different voltage outputs of the power source of the mobile station 
20 or a certain controllable voltage output arranged with a special power supply circuit, the voltage of which can be 
adapted to fit the current interface card. 

[0014] Figure 1c presents the structure of a mobile station according to the present invention. An interface 
card slot SLOT has been integrated into the mobile station. The interface card slot comprises a space RO confined by 
walls W1, which space is arranged to contain either an MMC- or a SIM-card. At least some of the walls W1 are 
preferably parts that otherwise belong to the structure of the mobile station. One wall can be e.g. a part of the 
2^ cover of the mobile station, a component residing inside the mobile station, a part of a circuit board, or a bar 
attached to the mobile station made for an interface card, which bar supports an interface card slid into the 
interface card slot from one side. The walls do not have to be solid, but they can be formed from net, at feast one 
bar, or with other structures, known to a man skilled in the art, that are suitable for repeatedly attaching pieces. 
In all events, a space for an interface card placed inside a mobile station has to be reserved, which space is at 
least the size of the part of an interface card entering the inside of a mobile station when the interface card is 
inserted in the mobile station. The space can be arranged to decrease, though, when the interface card slot is empty/ 
e.g. by means of a spring-loaded mobile wall. 

[0015] The Figures 2a1 ,2a2, 2b and 2c present the group connectors meant for SIM-and MMC-cards, according to 
three separate embodiments of the present invention, which connectors are to be soldered onto the circuit board of 
an interface card slot common for SIM- and MMC-cards. Each group connector is a preferably plastic piece that has a 

35 group of flexible contact pins protruding from their upper surface and electrically insulated from each other. The 
contact pins have been connected to the soldering pins in the lower edge of the group connector, on one of its sides, 
in such a way that they can be soldered into the soldering points of the circuit board underneath the group 
connector. In a group connector according to a first embodiment of the present invention the connectors have not 
been multiplexed, but the SIM- and MMC-cards have separate connectors. In a group connector according to a second 
embodiment of the present invention a part of the connectors have been multiplexed. In a group connector according 

40 to a third embodiment of the present invention all connectors of the SIM-card have been multiplexed with the 
connectors of the MMC-card using a special adapter. 

[0016] Figure 2a1 presents, according to the first aspect of a first embodiment of the present invention, a 
small SIM-card 1 , an adapter 2 with outer dimensions the size of an MMC-card meant for the SIM-card, an MMC-card 3 
and a first group connector 4 and an MMC-card installed into its place in the group connector as first system SI and 
a small SIM-card installed into its place In the group connector as second system S2. The group connector comprises 
In Its front edge (in the right side in the figure) an MMC-connector row CI meant for the contact surfaces of an MMC- 
card, in order to use an MMC-card, and in Its middle section a first group of connectors C21 grouped in 
correspondence to the grouping of the contact surfaces of a SIM-card. The MMC-connector row has 7 connectors and 
the first connector group has 6 connectors. Connectors meant to use of both SIM-and MMC-cards are preferably bent 
copper leads protruding from the group connectors, that continue inside the group connector and, with their other 
ends, form to the side of the group connector In its lower edge first soldering pins P11 in order to connect the 
connectors onto the soldering points of a circuit board arranged underneath the group connector. In this way the 
necessary contact surfaces of an interface card attached to the interface card slot for the group connector can be 
connected to the means of the mobile station, using the interface card, which means are explained later. 
[0017] An MMC-card can be installed into an interface card slot according to figure 2a1 as such, but a SIM-card 
must first be placed into an adapter 2 of the size of an MMC-card and the adapter comprising the SIM card is placed 
55 into group connector 4 Instead of an MMC-card. Thus the adapter holds the SIM-card in place and connectors in 
connector group C21 make contact to tiie contact surfaces K1 of tiie SIM-card. 

[0018] Figure 2a2 presents a modification of a group connector, according to figure 2a1, of an interface card 
slot, In which version it is possible to place a SIM-card without an adapter against the group of connectors C21 
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meant for it. In the figure the connector group has been moved closer to the edge of the group connector. A SIM-card 
is slid Into place along the edge of the group connector and pushed until the end of the group connector. In order 
to hold a SIM-card in place, a holder HO reaches over the SIM-card from the side of the group connector, which 
holder is preferably a flexible plastic extension formed to the edge of the group connector, and which holder has 
been arranged to lightly squeeze the SIM- or MMC-card placed in the interface card slot to hold especially a SIM- 
5 card in place. For the sake of clarity the contact surfaces under the card have been drawn on the SIM-card 1 with 
dash lines. The connectors of the group connectors make contact with the contact surfaces of a SIM-card placed in 
the group connector. In this version the essential difference to the structure in figure 2a 1 is in that a SIM-card 
can be used without a separate adapter card which could be lost or forgotten and thus block the use of the SIM-card. 
In this example the interface card slot has been arranged to receive the SIM-card slanted edge first, so that the 
contact surfaces of the SIM-card would not touch the contact pins C1. In this way it is possible to arrange separate 
contact pins for SIM- and MMC-cards. 

[0019] Figure 2b presents a small SIM-card 1 , an MMC-card 3 and one second group connector 5 according to the 
second embodiment of the present invention along with an MMC-card placed in the second group connector as a third 
system S3 and a small SIM-card placed in the second group connector as a fourth system S4. The group connector 
comprises, on it's front edge, a connector row 01 and another connector group C22, parallel to the connector row C1, 

i5 with three contact pins with a pitch of 2,54cm, meant to corinect a SIM-card. The connectors of the connector group 
C22 are directly opposite to the connector row on the level of the three connectors in such a way, that^ the 
connectors in the connector group C22 can make contact with the three contact surfaces of one connector row on a 
SIM-card placed on the group connector with contact surfaces facing down, while the three connectors in connector 
row C1 make contact with the three other contact surfaces on the SIM-card. Soldering pins P12 have been arranged for 
connector rows C1 and C22 in order to connect them onto the circuit board. 

20 [0020] Figure 2c presents a small SIM-card 1 , an MMC-card 3 and a third group connector 5 according to the third 
embodiment of the present invention along with an MMC-card placed in the third group connector as a fifth system S5 
and a small SIM-card placed in the second group connector as a sixth system S6. A SIM-card is adapted to the size of 
an MMC-card and contact surfaces corresponding to those of an MMC-cards are arranged for it by means of a second 
adapter 7. The second adapter is like an MMC-card in size and shape and it has a depression, where a SIM-card fits. 
In the bottom of the depression, in the second adapter there are connectors C23 corresponding to the contact 
surfaces of a SIM-card that fits in the depression only in one orientation. The connectors C23 have in the second 
adapter leads, with which each of the six used connectors is connected to the contact surfaces of the second adapter 
corresponding to an MMC-card, as presented later. The third group connector 6 comprises a connector row C1 and 
soldering pins P1 3 to connect its connectors to a circuit board. 

[0021] Figures 3a and 3b present the group connectors of figures 2a1 and 2b viewed from below. The contact 
20 surfaces K1 and K2 of the SIM- and MMC-cards as well as the soldering pins are in these figures upwards from the 
level of the paper. 

[0022] Figure 3c presents the group connector of figure 2c viewed from below. The connectors C23 of the second 
adapter, meant for a SIM-card, as well as the contact surfaces K2b of the adapter's MMC-card slot, meant for using 
an MMC-card, are visible In the figure. 

[0023] Figures 4a and 4b present the second group connector of figure 2a1 and a SIM-and an MMC-card viewed 
obliquely from above and obliquely from below. The figures show a groove U1 in the shape of a semicircle formed into 
the back edge of the first adapter and the space R2 to contain a SIM-card. The groove reveals about 5 mm of a SIM- 
card placed into space R2. On the groove it is easy to take hold of the card and to remove the card from the 
adapter. Additionally figure 4a presents the holding pegs H1 of the first group connector 4 that hold an MMC-card or a 
first adapter plugged into the group connector against the connectors of the group connector. The holding pegs H1 
reach some 2 mm from the edges of the space left for an MMC-card towards the centre of the space about in the 
direction of the level of the card and about an amount equal to the card's thickness above the bottom of the group 
connector 

[0024] Figures 5a and 5b present the second group connector of figure 2b, a SIM-card and an MMC-card viewed 
from above and to the side and from below and to the side. Figure 5a presents the pegs H1 of the second group 
connector 5 in order to hold a SIM- or MMC-card placed in the interface card slot in place. The second group 

45 connector comprises, in this example, also a groove GR1, to which the end of a SIM-card fits tightly, thus improving 
the sideways support of a SIM-card while securing that the contact surfaces of a SIM-card stay in position against 
the contact pins. In this way it is also possible to better fit the contact surfaces i1-l4 of a SIM-card against the 
contact surfaces 01 (figure 2b) of the group connector, because the contact surfaces i1-i4 of a small SIM-card, on 
the side of the edge of a SIM-card, are slightly farther from the edge of the card that the contact surfaces M1-M7 
of an MMC-card are from the edge of an MMC-card. A corresponding structure, where a SIM-card enter slightly deeper 

50 than an M MO and where a SIM-card receives sideways support at the end away from the group connector, can be 
devised in a number of ways evident to a person skilled in the art. It is e.g. possible to form a jag to the edge of 
the group connector or to the bottom of the group connector beside the edge, beside the centre side edge of groove 
GR1 visible in figure 5a. Thus the jag restricts the depth of the entry of an MMC-card into the group connector 
whereas a SIM-card settles against the edge of the group connector beside the jag. Alternatively the group connector 
5 could comprise a slightly protruding (e.g. by 1mm) flexible bar, which would be pressed down under an MMC-card, 
but would stay in place beside a SIM-card to support the SIM-card sideways. 

[0025] Figures 6a and 6b present the third group connector of figure 2c and a SIM- and an MMC-card viewed from 
above and to the side as welt as from below and to the side. Figure 6b presents how a space R2 with the size and 
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shape of a SIM-card 1 has been formed into the adapter 7, to the bottom of which space connectors to use a SIM-card 
have been placed in positions corresponding to contact surfaces of a SIM-card. When placed in the third group 
connector 6 a SllVI-card cannot fall from its adapter, because it is caught by its front pare between the adapter and 
the bottom of the group connector. 

[0026] Figure 7a presents the connection of one group connector according to the first embodiment of the present 
invention, meant for SIM- and MMC-cards. The mobile station comprises for the use of SIM- and MMC-cards a first 
ASIC-circuit 7a10, which controls the interface cards placed in the interface card slot. The circuit has connections 
7a11-7a17. The channels and the corresponding leads and contact surfaces of the mobile station, meant for the use of 
SIM- and MMC-cards and connected to the processor of the mobile station, are presented in table III. 



Table III 



10 



15 



The connection of contact pins according to the arrangement in figure 2a1 


Channel reference 


Channel name 


ASIC-output 


Contact pin 


X2 


SIM_RST 


7a11 


C21b 


X4 


SIM_CLK 


7a12 


C21c 


X10 


SIM_DATA 


7a13 


C21f 


X6 


MMC_CMD 


7a14 


C1b 


X9 


MMC_CLK 


7a15 


C1e 


X11 


MMC_DATA 


7a16 


C1g 




Control 


7a17 


C1d/C21a 



[0027] Power supply to the interface card has been arranged of the connection interface connection 7a 17 by 
25 controlling power supply ASIC 7a20, which preferably is e.g. 2.7V/1.8V Regulator Power ASIC, i.e. a circuit, the 
output of which can be selected to a voltage suitable for either a SIM- or an MMC-card. e.g. 2.7V or 1.8V. Power . 
supply ASIC has an input 7a21, with which it receives control to select a voltage from connection 7a17. The circuit 
has an output 7a22, which has been connected to both the centremost contact surface C1d of a SIM-card, reserved for 
supply voltage, and to the contact surface C21a of an MMC-card, reserved for supply voltage. Alternatively two 
separate outputs for a SIM- and an MMC-card can be arranged to the power supply circuit, and take into use the 
output suitable for the card currently in use. 

[0028] The contact surfaces C1 c and Clf of an MMC-card have been grounded as has the contact surface C21d of 
a SIM-card. The mobile station records the presence of a card in the interface card slot preferably by e.g. using a 
designated microswitch and identifies the card type by first trying to use it as a card of the first type and, if 
failed, to use it as a card of the second type. Alternatively e.g. a second microswitch or a connection made by a- 

35 card put into place mal<es by means of designated connection devices such as microswitches can be used to identify 
the card type. Furthermore, one option is to leave the recognition of the card type to the user. In this case the 
user is given a possibility via the user interface to indicate to the mobile station the type of the current interface card. 
[0029] Figure 7b presents the connection of the group connector in figure 2b to the second ASIC-circuit 
controlling it Now the three parallel contacts of the SIM-card have been multiplexed with the three contact pins of 
the group connector. Said second ASIC-circuit comprises two multiplexed channels that choose the current connection 

40 for two out of the three multiplexed contact pins. One of the three multiplexed contact pins is ground regardless of 
whether a SIM- or an MMC-card is used. Power supply is preferably, but not essentially arranged in such a way that 
the supply voltage of the SIM-card is not fed from the common power supply of the SIM- and MMC-cards, when an 
MMC-card is in place. The connections of the contact pins meant for use of StM- and MMC-cards are presented in table 
IV. 

45 Table IV 



50 
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Connections of the contact pins according to the arrangement in figure 2b 


Channel reference 


Channel 


3-state buffer/Multiplexer 


Output 


Contact pin 


X6 


MMC_CMD 


Y23 


7b13 


C1b 




GROUND 






Cic 


Y8 


GROUND/ 


Y25 


7b14 


C1e 


X9 


MMC_CLK 










GROUND 






C1f 


X10 


SIM_DATA/ 


Y26 


7b15 


C1g 




MMC_DATA 








X11 


SIM_RST 


Y21 


7b11 


C21b 


X4 


SIM_CLK 


Y22 


7b12 


C21c 
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Connections of the contact pins according to the arrangement in figure 2b 


Channel reference 


Channel 


3-state buffer/Multiplexer 


Output 


Contact pin 




2.8V/1.8V 


ASIC 7a20 


7a22 


C21a&C1d 



5 



[0030] Said second ASIC-circuit controls the 3-state buffers Y21-Y23 and the multiplexers Y25 and Y26 according 
to the type of the current interface card. E.g. when using a SIM-card the multiplexers select SIM-speclfic channels 
10 GROUND and SIM_DATA to be connected to contact pins C1e and C1g and the 3-state buffers are switched to conduct 
and the 3-state buffer Y23 is closed. Similarly, when using an-MMC-card the 3-state buffers Y21 and Y22 are closed 
and Y23 is switched to conduct and the multiplexers select the lower options in the table, i.e. MMC_CLK and 
MMC_DATA. 

[0031] Figure 7c1 presents a first connection of the group connector In figure 2c to the third ASIC-circuit 7c10 
controlling it. Six out of the seven contact pins of the third group connector, meant for an MMC-card, have been 
multiplexed to use SIM-cards, In this embodiment multiplexing has been implemented solely by using 3-state buffers. 
The connections of the contact pins have been presented in table III. For the channels X2, X4 and X10 needed to use 
a SIM-card there are 3-state buffers Z21, 222 and Z23 in a corresponding order. For the channels X6, X9 and X1 1 of 
an MMC-card there are corresponding 3-state buffers Z30, Z31 and Z32. These have been arranged to receive a 
control opposite to each other, which means that when using a SIM-card the 3-state buffers Z21-Z23 become 
2Q conductive and the 3-state buffers Z30-Z32 are closed. The power supply has been arranged here as in previous cases 
w^th a separate regulator power ASIC 7a21, which supplies a supply voltage depending on the type of the 
current interface card into the fourth contact pin C1d of the third group connector. Ground has been connected to 
the third group connector as presented in the explanation of figure 7b. The connections of the contact pins in one 
first arrangement of the group connector in figure 2c have been presented in table V. 



Table V 
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The connection of the contact pins in one first arrangement of a group connector according to figure 2b 


Channel name 


Channel reference 


Selector 


Output 


Contact pin 


SIM_RST/ 


X2/ 


Z21/ 


7c11/ 


C1b 


MMC_CMD 


X6 


Z30 


7c14 




SIM_CLK/ 


X4/ 


Z22/ 


7c12/ 


C1e 


MMC_CLK 


X9 


Z31 


7c15 




SIM_DATA/ 


X10/ 


Z23 


7c13/ 


C1g 


MMC_DATA 


X11 


Z23 


7c17 




GROUND 








Cic 


GROUND 








C1f 


Vcc_control 


7a17 


7a22 (power 
supply ASIC) 


7a22 


C1d 
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[0032] Figure 7c2 presents a second connection of the group connector of figure 2c to a fourth ASIC-circuit 7d10 
controlling it. The connection is otherwise corresponding to that in figure 7a1, but instead of 3-state buffers one 
three-pair multiplexer MUX is used. The fourth ASIC, then, has only three outputs in addition to the control output 
of the power supply ASIC. The output 7d11 for MMC_CMD & SIM_RST channels has been connected to contact pin 
Clb, output 7d12 has been connected to contact pin Cle for channels MMC_CLK & SIM_CLK and output 7d13 has 
been connected to contact pin CI g for channels MMC_DATA & SIM_DATA 

[0033] Figure 8 presents a preferable embodiment connection of the adapter card 7 in figure 3 c. The adapter 
card is preferably made of plastic and leads to contact pins meant for connecting a SIM-card have been arranged inside 
it. The connections of the contact pins of the adapter card are presented in table VI. 

Table VI 



Connections of contact pins on adapter card 7 



SIM-card contact pins 
N1 (voltage supply) 
N2 (card reset) 
N3 (clock signal) 
N5 (ground) 



MMC-card contact pins 
M4 (voltage supply) 
M2 (command line) 
M5 (clock signal) 
M3 (grouad) 
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Connections of contact pins on adapter card 7 


N7 (data I/O 


M7 (data I/O) 



5 



[0034] A recess RC1 has also been formed to the side of the card. With the recess it is possible to indicate by 
mechanical recognition the adapter card connected to the interface card slot. This can be implemented in several 
ways known to a person skilled in the art, e.g. by installing a microswitch into the side wall of the interface card 
io slot in the position corresponding to the recess RC1 on the adapter card (presented in figure 9). An ordinary MMC- 
card presses the microswitch with its side, whereas the recess in the side of the adapter card allows the moving 
part of the microswitch to separate itself from the sidewall of the interface card slot. 

[0035] Figure 9 presents a magnified side view of an interface card slot of a mobile station according to the 
present invention. The figure presents an interface card slot SLOT in the side of a mobile station. A space RO that 
looks rectangular from the edge of the interface card slot is confined by four sidewalls. The widest walls, i.e. the 
^5 walls at least the vy^dth of an MMC-card have been marked with references WA and WB. A connector row C1 has been 
installed on the wall WA to make contact to the contact surfaces of an MMC-card to be placed in the interface card. ^ 
An MMC-card is placed in the Interface card slot with contact surfaces facing the wall WA. The connector group C21 
has been installed on the wall WB in order to use a SIM-card. Thus a SIM-card must be placed in a way opposite to an 
MMC-card, i. e. with the contact surfaces facing wall WB. In this way it is possible to adapt different interface cards 
in same* interface card slot without having to multiplex contact pins. 

[0036] Figure 9 also presents a microswitch pS meant for recognition of adapter card, unnecessary In this 
embodiment. The figure illustrates how the microswitch can be attached to the side of the space RO to be used in the 
second or third embodiment of the present invention. 

[0037] In this explanation and in the patent claims, unless the contexts othenMse requires, the word 
"comprises" and modified forms such as "comprising" is understood to mean inclusion of a named entity or phase or 
25 entities or group of phases, and not exclusion of any other entity or phase or entities or groups of phases. 

[0038] This has been a presentation of implementation and embodiments of the present invention with the help of 
examples. It is evident to a man skilled in the art that the present invention is not confined to the details of the 
embodiments presented above and that the present invention can be implemented in an other form without deviating 
from the characteristics of the present invention. The embodiments presented should be viewed as illuminating, but 
not restrictive. For example, the pitch of the connectors presented earlier, corresponding to the contact surfaces 
of SIM- and MMC-cards does not necessarily have to be exactiy the same as the pitch on these cards, as long as the 
connectors make contact with the contact surfaces corresponding to them. From the point of view of the invention it 
is also meaningless, whether, in addition to the interface card slot common to SIM- and MMC-cards, there are other 
interface card slots in the device or whether the interface card slot according to the present invention is the only 
interface card slot in the device. In this way the implementation and use possibilities of the present invention are 
only confined by the enclosed patent claims. In this way the different alternative implementations of the present 
invention defined by the patent claims as well as equivalent implementations also belong to the area of the invention. 

Claims 

1. A mobile station (MS) comprising 

an interface card slot (SLOT) for using an MMC-multimedia card (3) (SanDisk MMC-MultiMediaCard), which 
comprises on its outer surface a grouped first group of contact surfaces (K2) for data transfer and power 
supply; 

a first voltage supply (PWR, 7A20) to supply a certain first voltage; 

45 

data transmission means (^Jp) for reading data from and writing data to an MMC-card; 
and which interface card slot comprises: 

walls (W1) defining the first space (RO) receiving an MMC-card at least partly, and 

50 

a first attaching means (H1) for attaching an MMC-card removably into said space; 

a first connecting means (C1,P11,P12,P13,1F) for connecting a first voltage to a certain contact surface 
of an MMC-card; 

a second connecting means (C1,P11,P12,P13,IF) for connecting means for transferring data to a certain 
contact surface of an MMC-card, characterised in that the mobile stationstation comprises: 
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a second attaching means (H1, 7&6) for attaching a SIM-card (Subscriber Identification Module. 1) removably 
into said first space, on which SIM-card there is a grouped second group (Ki) of contact surfaces; 

a second voltage supply (PWR,7A20) for supplying a certain second voltage; 

a third connecting means 

(IF.C21&P11,C22&C1&P11&P12,C1&K2b&C23&P13) for connecting said second voltage to a certain contact 
surface of a SIM-card; 

a fourth connecting means 

(IF.C21&P11,C22&C1&P11&P12,C1&K2b&C23&P13) for connecting said means for transferring data to a 
certain contact surface of a SIM-card. 



A mobile station according to claim 1, characterised in that 

said first and second connecting means comprise first contact pins {C1) grouped to correspond at least some 
. of the contact surfaces of an MMC-card, 

each one of vy^hich first contact surfaces has been arranged to flexibly press against one contact surface of 
an MMC-card put in place into the interface card slot in order to connect the data transmission means to a 
certain contact surface of an MMC-card. 



A mobile station according to claim 1 or 2, characterised in that 

said third and fourth connecting means comprise second contact pins (C21,C22,C23) grouped to correspond at 
least to some of the contact surfaces of a SIM-card, 

each of which second contact surfaces has been arranged to flexibly press against one contact surface of a 
SIM-card put in place into the interface card slot in order to connect the data transmission means to a 
certain contact surface of a SIM-card. 



A mobile station according to one of the previous claims, characterised in that 

said mobile station comprises selecting means (7A20) for selecting the voltage supply to be used. 



A mobile station according to claims 2 and 3 or a mobile station according to claims 2,3 and 4, characterised in 
that 

at least some said first and second contact pins (C1) are common. 



A mobile station according to claims 2 and 3, characterised in that 

a SIM-card attached to said interface card slot w\Xt\ said second means setties in such a position, that a 
part of said first contact pins make contact with a first part of the contact surfaces of a SIM-card placed 
in one row, and said second contact pins make contact with a second part of the contact surfaces of a SIM- 
card. 



A mobile station according to one of the claims 1-4, characterised in that 

it additionally comprises an adapter (7) which in shape and size substantially corresponds to an MMC-card in 
such a way, that said adapter can be placed into said first space (RO) with said first means, and that 

a second space (R2) has been formed into the bottom of the adapter, which space can receive a small SIM- 
card, and the adapter comprises; 

said second attaching means (7,6) for attaching a SIM-card removably to said second space (R2); 

second contact pins (C21,C22,C23) grouped to correspond at least a part of the used contact surfaces of a 
SIM-card to make contact to these contact surfaces; 
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third contact surfaces grouped in a substantially same way as the contact surfaces on an MMC-card; 

fifth connecting means (C7) for connecting the second contact pins to said third contact surfaces according 
to a certain correspondence in order to connect a certain contact surface on a SIM-card placed, in an 
adapter, into the interface card slot to a certain contact surface of the third contact surfaces and further 
through the first connecting means to the second voltage supply and to connect a certain second contact 
surface of a SIM-card to a certain one of the third contact surfaces and further through the second 
connecting means to said data transmission means. 



A mobile station according to claim 7, characterised in that 

the mobile station comprises selecting means (7A20) for selecting the voltage supply to be used from said 
first and second voltage supply; 

one contact surface of the adapter is grounded; 

as a response to the grounding caused by the adapter placed in the interface card slot the means for 
selecting have been arranged to connect the second voltage supply to at least one of said first contact pins 
to connect said second voltage to a contact surface of a SIM-card. 



A mobile station according to claim 4 or 5, characterised in that 

the mobile station comprises selecting means (7A20) for selecting the voltage supply to be used; 

said adapter comprises a shape (RC1) deviating from the shape of an MMC-card, which shape is one of the 
following: a part protruding from the shape of an MMC-card and a depression made into the form of an MMC- 
card; 

the second interface card slot comprises a switch (pS) which corresponds to this form of the adapter 
deviating from the form of an MMC-card; 

said svAXch has been adapted to indicate an adapter present in the interface card slot to the means for 
selecting; 

as a response to the indication the means for selecting have been arranged to select a voltage suitable for 
a SIM-card for the voltage supply. 



A mobile station according to claim 2, characterised in that 

said walls comprise a first wall (WA) and a second wall (WB) which are opposite to each other, in the 
orientation of the level of an interface card placed in the first space; 

said first and second connecting means meant for an MMC-card have been placed to said first wall; 

said third and fourth connecting means meant for a SIM-card have been placed to said second wall; and 

in order to fit the contact surfaces of the present interface card to the connecting means an MMC-card has 
been adapted to be placed with contact surfaces against said first wall (WA) and a SIM-card with contact 
surfaces against said second wall (WB). 



A mobile station, characterised in that the mobile station comprises 

an interface card slot (SLOT) to mechanically and electrically two types of replaceable interface cards, of 
first type (MMC) and of second type (SIM), which interface cards have a certain size, use and contact 
surfaces (K1,K2) according to their type, where the size, use and grouping of contact surfaces deviate from 
each other, 

a first contact organ (CI) for making contact to the contact surface of an interface card of the first type (MMC), 

a second contact organ (C21,C22) for making contact to the contact surface of an interface card of the 
second type (SIM), 
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means (H1) for attaching an interface card of the first type removably to the interface card slot, 

means (HI ,7&6) for attaching an interface card of the second type removably to the interface card slot, and 

means (RC1) for indicating the type of the current interface card based on the difference of the types of 
interface card, in order to make it possible for the mobile station to use the interface card attached to it. 



12. A method, where an interface card slot of a mobile station is fitted mechanically and electrically suitable to 
two types of replaceable interface cards, and the size and grouping of contact surfaces on these two cards 
deviate from each other, characterised in that 

an interface card of first or second type attaching into the interface card slot, 

Interface cards of the first type attaching to the mobile station using the first group of contact organs, 

Interface cards of the second type connecting to the mobile station using the second group of contact organs, 
and 

the type of the currently attached interface card indicating to the mobile station in order to make it 
possible to the mobile station to use the interface card attached it. 



-12- 



EP 1 037 159 A2 




-13- 



EP 1 037 159 A2 




-14- 



EP 1 037 159 A2 

K2 4 




PU 
Fig. 3a 




K2 



P13 







k \ 1 







\ 



J 

=1 



C23 K2b 



Fig. 3 c 



-IS 




-16- 





Fig. 5b 



EP 1 037 159 A2 




-18- 



EP 1 037159 A2 



03 

d> 

LL 



To To 

1^ N-^ 



Csl 

To 



CvJ 



Hi' 



CO 

eg 
O 

•o 

O 



CM 

o 



O 
•J 

0) i«- 

o o 



CO 
r— 
CO 



(0 ^ U -D (D I*- 0> 

O O O O O O O 



t f f f # • f 



o 



CO 



AAA 

< 



a: 



—I 
o 



2 



A 

or 



(O 

To 




<o\ <o\ toV 



o 



A A 



-I 
o 

o 



< 



O 

X X 



X 



c 

8 

O 

a 



CO 



-19- 



EP 1 037 159 A2 






> J- 


o 




oo o 








< 






i 









-20- 



EP 1 037 159 A2 



I- 
LiJ 
CO 
LU 



< 

> O 



Q Q Q v: Q H 

S Z □ 5 Z 5 

O O > O O Q 

O O O O O O O 




-21- 



EP 1 037 159 A2 




-22- 



EP 1 037 159 A2 



K2b 



C7 



Fig. 8 



N4 N3 



N8 



N7 



N2 



N6 



N1 



N5 



RC1 



C23 




-23- 



(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(11) 



EP1 037 159 A3 



(12) 



EUROPEAN PATENT APPLICATION 



(88) 


Date of publication A3: 


(51) lntCl7: G06K 7/00 




06.11.2002 Bulletin 2002/45 


(43) 


Date of publication A2: 






20.09.2000 Bulletin 2000/38 




(21) 


Application number: 00103094.9 




(22) 


Date of filing: 15.02.2000 




(84) 


Designated Contracting States: 


• Laitinen, Timo 




AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


37830 Vjiaia (Ft) 




MO NL PT SE 


• Aho, Arl 




Designated Extension States: 


33720 Tampere (Fl) 




AL LT LV MK RO SI 


• Knuutila, Jarno 






33720 Tampere (Fl) 


(30) 


Priority: 11.03.1999 Fl 990543 








(74) Representative: Simmelvuo, Markku et al 


(71) 


Applicant: Nokia Corporation 


Papula Oy, 




02150 Espoo(FI) 


Patent Agency Papula 






P.O. Box 981 


(72) 


Inventors: 


00101 Helsinki (Fl) 


• 


Lipponen, Markku 






33720 Tampere (Fl) 





(54) Method and means for using additional cards in a mobile station 



(57) A mobile station (MS) that comprises an inter- 
face card slot (SLOT) to which it is possible to connect 
either an MMC-card or a small SIM-card. To connect the 
small interface card a separate adapter the size of an 
MMC-card is used, or, in addition to the first contact pins 
meant for use of an MMC-card, second contact pins 
meant for use of a SIM-card are arranged to the inter- 
face card slot. The operating voltage of the interface 
card is selected to fit the currently used interface card. 
In some embodiments of the present invention at least 
partially shared contact pins, which have been multi- 
plexed, are being used to connect MMC- and SIM- 
cards. 



Fig. 1c 

M S [~| 



W1 



SLOT' 
RO 



Printed by Jouve, 75001 PARtS (FR) 



EP1 037 159 A3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Apptlcallon Number 

EP QO 10 3094, 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPUCATION Onta.7) 



EP G 549 568 A (ALLIED CORP) 

30 June 1993 (1993-06-30) 

* column 4, line 55 - column 6, line 3 * 

EP 0 564 105 A (NOKIA MOBILE PHONES LTD) 
6 October 1993 (1993-10-06) 
^ column 2t line 18-48 * 

DE 195 15 713 A (AMPHENOL TUCHEL ELECT) 

31 October 1996 (1996-10-31) 

* column 1, line 2 - column 3, line 30 * 



The present search report has been drawn up for alt claims 



1.7,11. 
12 



1.7.11. 
12 



1.7,11, 
12 



G06K7/00 



TECHNICAL RELDS 
SEARCHED (lnt.CI.7) 



G06K 



Place ot searcti 

THE HAGUE 



Date of comptelion of the searcti 

17 September 2002 



Examiner 

Schauler> M 



CATEGORY OF CITED DOCUMEMTS 

X : particularly relevant if taken atone 

Y : particulartif relevant If comtwied w'rth anotfier 

document ol tfw same category 
A : lechnotogicat background 
O : nofvwritten cfecfosure 
P : Intermediate document 



T : theory or principle underlying Ihe invention 
E : earlier patent documeni, but putitished on, or 

after the filing date 
D : document in the application 
L : document cited lor ottwr reasons 

& : member of same patent family, corresponding 
document 



2 



EP1 037159 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 00 10 3094 



This annex lists the patent lamity members relating to the patent documents cited in the at>ove-mentioned European search report. 
The members are as contained in the European Patent Office EDP file on 

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information. 

17-09-2002 



Patent document 


Publication j 


Patent family 


Publication 


cited in search report 


date 


member{s) 


date 



EP 0549568 



30-06-1993 



DE 
EP 
EP 
OP 
US 



3618091 CI 
0247368 Al 
0549568 A2 
62296382 A 
4799891 A 



10-09-1987 
02-12-1987 
30-06-1993 

23- 12-1987 

24- 01-1989 



EP 0564105 


A 


06- 


10-1993 


FI 


921187 A 


20- 


09- 


1993 










EP 


0564105 A2 


06- 


10- 


1993 


DE 19515713 


A 


31- 


10-1996 


DE 


19515713 Al 


31- 


10- 


1996 



^ For more details about this annex : see Official Journal of the European Patent Office, No. 1 2/82 



3 



